Characteristics of fatty acid oxidation in rat liver homogenates and the inhibitory effect of malonyl-CoA.
Experiments were carried out to study the control of fatty acid oxidation and ketogenesis in rat liver homogenates. In contrast to findings with the perfused liver, rates of fatty acid oxidation were high and equal in liver homogenates from fed and fasted animals. No difference in apparent Km values for oleate, ATP, coenzyme A or carnitine could be detected in the two types of homogenate. Over the concentration range 20--40 micron, malonyl-CoA inhibited oleate oxidation by 50--75%. The fact that the inhibitory effect could be removed by pre-treatment with alkali or fatty acid synthetase indicated that the inhibitory molecule was malonyl-CoA rather than a contaminant. The effect was readily reversible and appeared to be competitive with oleyl-CoA. Malonyl-CoA also inhibited oleate oxidation in homogenates of heart and kidney cortex but this is unlikely to have physiological relevance since, in contrast to liver, neither tissue contains an active cytosolic pathway for the generation of malonyl-CoA and the synthesis of fatty acids.